Individual differences in pain sensitivity: genetic and environmental contributions.
Large individual differences in pain sensitivity present a challenge for medical diagnosis and may be of importance for the development of chronic pain. Variance in pain sensitivity is partially mediated by genetic factors, but the extent of this contribution is uncertain. We examined cold-pressor pain and contact heat pain in 53 identical (MZ) and 39 fraternal (DZ) twin pairs, and 4 single twins to determine the heritability of the two phenotypes, and the extent to which the same genetic and environmental factors affect both pain modalities. An estimated 60% of the variance in cold-pressor pain and 26% of the variance in heat pain was genetically mediated. Genetic and environmental factors were only moderately correlated across pain modalities. Genetic factors common to both modalities explained 7% of the variance in cold-pressor and 3% of the variance in heat pain. Environmental factors common to both modalities explained 5% of variance in cold-pressor and 8% of the variance in heat pain. The remaining variance was due to factors that were specific to each pain modality. These findings demonstrate that cold-pressor pain and contact heat pain are mainly distinct phenomena from both a genetic and an environmental standpoint. This may partly explain disparate results in genetic association studies and argues for caution in generalizing genetic findings from one pain modality to another. It also indicates that differences in pain scale usage account for a minor portion of the variance, providing strong support for the validity of subjective pain ratings as measures of experienced pain.